Innovation through Patient Health Records  by Tansel, Abdullah Uz
 Procedia - Social and Behavioral Sciences  75 ( 2013 )  183 – 188 
1877-0428 © 2013 Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of The Second International Conference on Leadership, Technology and Innovation 
Management 
doi: 10.1016/j.sbspro.2013.04.021 
2nd International Conference on Leadership, Technology and Innovation Management 
Innovation through Patient Health Records 
Abdullah Uz Tansel*
Baruch College and The Graduste Center, CUNY, New York 10010 USA 
Abstract 
   Health care by its very nature is extremely data and knowledge intensive. Large volumes of data is generated and 
stored for a patient. This data originates at different offices and are fragmented. Paper copies of data captured by 
various medical devices are still routinely used in medical data exchange. However, electronic storage and 
communication of medical data is on the rise and will be part of medical infrastructure. We review the emerging 
architecture of US Nationwide Health Information Network and electronic medical records.  A personal health record 
is a repository where health data and information related to the care of a patient is maintained by the patient. It 
combines data, knowledge, and software tools for the entire history of a patient. We believe that personal health 
records will foster innovation by empowering the patient and providing a complete medical history of patients. 
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1. Introduction 
   As science and technology progress medical knowledge also progressed and today medical miracles 
such as organ repairs or transplants turned into routine medical practices. However, the need for high 
quality, affordable health care is ever increasing and is a serious challenge for any society. 
   Health care by its very nature is extremely data and knowledge intensive. Large volumes of data is 
generated and stored for a patient. This data originates at different offices and are fragmented. Paper 
copies of data captured by various medical devices are still routinely used in medical data exchange. 
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However, electronic storage and communication of medical data is on the rise. This is a consequence of 
the rapid developments in information and communication technologies and government support for the 
adoption of technology to improve quality of heath care and to reduce health care cost that are ballooning 
all over the world. 
 
    Health care is a very innovation intensive industry, both incremental and radical innovation abounds. 
There are numerous sources for innovation from medical practitioners to instructional sources such as 
research centres, hospitals, medical schools, etc. Even a patient can be a source of innovation. 
medical history buries voluminous data which may be a very rich source for innovation. In the past this 
history was fragmented and was not available in its entirety. Current state of information and 
communication technology and medical infrastructure in place and its progressive development makes 
storage of and access to patient medical history possible. Even though, the field of personal health records 
are at its infancy and has great potential for development in the years ahead. We are at the dawn of an era 
during which detailed and compressive medical data will be under the finger tips of medical practitioners, 
researcher and patients. This will lead to not only high quality health care for individuals in the form of 
treatment and/or prevention of illnesses, but to discoveries of new cures, treatments or explanations in the 
form of new medical knowledge. It also has huge potential to empower the patients who will become 
active collaborators in the medical service process. 
 
   In this paper, we will review the emerging medical infrastructure for medical service delivery in the US. 
It is a heterogeneous, distributed system that is evolving. Medical test results are digitally available and 
can be electronically transmitted to related parties. Doctor notes are also being electronically recorded. 
So, entire set of medical records will be electronically available. Certainly, transcription of past paper 
record is a challenge and prohibitively costly. 
 
   The paper is organized into four sections. Section II covers the emerging National Medical 
Infrastructure in US. Section III is on electronic health records and personal health records. Section IV 
concludes the paper. 
2.  National Medical Infrastructure 
   We envision a distributed architecture where electronic health records are stored locally where they are 
created and accessed from any location they are needed [1]. As an example we will review the 
architecture of US Nationwide Health Information Network (NHIN) [ONC 2004]. NHIN provides a 
distributed, interoperable foundation for the exchange of health information across diverse entities, within 
communities and across the country [ONC 2004]. There are interconnected Regional Health Information 
Offices (RHIO) that handle the health information within a region. Local health exchanges, Health 
hospitals and other entities related with health care services. Figure 1 depicts NHIN architecture.  
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Figure 1: Nationwide Health Information Network  
 
   Health data in NHIN is created and stored locally, however it can be accessed anywhere in the network 
as the health care recipient may move out of the local exchange temporarily or permanently. One key 
ds. A national patient id is 
a challenging solution. Identification of medical records by 
possibly a better alternative [1]. Another question is central vs. local storage of medical records. Though a 
centralized storage is appealing, it suffers from technical challenges. Medical records are created by 
various medical entities and each entity is required to keep a local copy. They are aggregated in a limited 
 in Electronic Health 
Records (EHR). However, the doctor is not required to aggregate the patient records; it is rather a by-
 
 
3. Electronic Health Records 
   In traditional medical practice a patient has a chart (folder) that colle
data originates from different sources such as labs that provide blood tests, x-rays, etc. The data is 
centralized data repository for the patient. As the chart grows thicker or the patient does not visit his/her 
physician for a long time the chart is archived. There are no standards or regulation on how the chart 
should be organized; it is left to the discretion of the provider. Naturally, the chart is manually accessible 
and its data can only be retrieved and used by a human being.  
 
   Converting medical data into electronic form opens up new opportunities for the storage, retrieval and 
the use of medical data. So
provides expended opportunities in the delivery and the quality of medical services. Electronic health 
records (EHR) or Electronic Medical Records (EMR) contain clinical data created for health professionals 
 which may be 
housed in a local health information exchange. 
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3.1 Personal Health Record (PHR) 
   A personal health record (PHR) on the other hand, is a repository where health data and information 
related to the care of a patient is maintained by the patient [Tang, at al 2006, Kimmel 2005]. It combines 
data, knowledge, and software tools [Tang, at al 2006]. Moreover, PHR systems can also include 
decision-support capabilities that can assist patients in prevention or managing chronic conditions. 
Maintenance of a PHR is not legally required; however it is essential for high quality health care. 
Moreover, it empowers the patient.  
 
   Virtual Lifetime Electronic Record (VLER) is a unified lifetime electronic health record for members of 
US Armed Services [P & R IM 2009]. VLER will contain both administrative (i.e. personnel and 
benefits) and medical information for Service members and Veterans. We believe VLER is a good 
example of what a PHR should be and every citizen is entitled to have one. 
 
   Continuity of Care Document (CCD) is an ANSI standard that includes a summary snapshot (current) 
etween healthcare providers [HL7 Standards 2012]. It is both 
generated from and part of an EHR or PHR, and includes demographic and clinical data. CDD grew out 
of two competing standards: Continuity of Care Record (CCR) [ASTM 2012] and Clinical Document 
Architecture (CCA) [HL7 2012]. 
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Figure 2: New Medical Service Delivery and Consumption  
 
Figure 2 depicts a PHR and the medical service delivery process. There are several key issues in the 
maintenance of a PHR for each citizen. The first issue is who should have a PHR. We believe that every 
citizen, not only a patient, should have one. The second issue is what information to include in a PHR. 
We believe, entire medical history of a citizen should be included. No data should ever be deleted and it 
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should be append only. The third issue is where to keep a PHR: local storage by a patient or online cloud 
based storage or storage in health information exchange. Naturally, a PHR is a database of objects 
containing patient data and it may be a centralized or a distributed database. Maintenance of this database 
involves aggregation of patient records from different sources. Moreover, the accuracy and the security of 
data need to be provided, and privacy needs to be maintained. The final issue is who will be responsible 
to maintain a PHR. At the moment, a patient maintains it voluntarily. However, this is no simple task that 
we can expect from average citizen. For instance VLER is government mandated and it is a federal 
responsibility. We believe that a basic form of a PHR that at least includes CCD should be provided as a 
basic health benefit. Table 1 gives sample data that can be stored in a PHR. 
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Figure 3 shows the architecture of a PHR. We envision a complete PHR as a database of Medical 
an x-ray, a 
MRI, a prescription, a lab test request, etc. Some MIO, such a blood test contains data and is directly 
machine processable. On the other hand, an x-ray has a digital image and a radiologi
machines can not directly process. They can be annotated or their content can be represented by a 
knowledge representation method such as ontology. Then this database becomes not only a data source, 
but knowledge source that will enhance the quality of medical care. A large set of apps will be available. 
In fact, third part apps that use PHR and other medical databases for investigation will flourish and we 
believe that it has tremendous innovation potential. Moreover, it will be a distributed platform from which 
conclusions for large populations over long periods of time can be deduced or experiments can be 
conducted. This will be a new way of acquiring medical knowledge. 
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Table 1 Sample PHR Data Types and Potential Sources 
Data Type Source 
Problem list Patient, EHR 
Procedures Patient, EHR, or claims 
Major illnesses Patient, EHR, or claims 
Provider list, potentially linked to problems Patient, EHR 
Allergy data Patient, EHR 
Home-monitored data (eg., BP, glucose, peak flow) Patient, automated interface with equipment 
Family history Patient, EHR 
Social history and lifestyle Patient, EHR 
Immunizations Patient, EHR, immunization registries 
Medications Patient, EHR, claims history (partial data) 
Laboratory tests Patient, EHR, commercial laboratories 
Source: Decision Systems Group, Brigham and Women's Hospital, USA 
4. Conclusion 
   Large volumes of data are created in providing medical services for a patient.  The data is created by 
neither complete, nor up-to-date. Recent development in information and communication technologies 
and their application to medical practice paved the way for EMR. PHR is a complete and comprehensive 
medical data and related knowledge for a patient. We believe that PHR provides a base that fosters 
innovation to improve quality of health care and reduce costs.  
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